Overexpression of CXCR4 synergizes with LL-37 in the metastasis of breast cancer cells.
Chemokine receptor CXCR4 was involved in the progression of breast cancer to a metastatic phenotype, leading to the major cause of death in patients. A more in-depth understanding of signaling mechanism underlying CXCR4 is critical to develop effective therapies toward metastasis. Recently, the role of antimicrobial peptide LL-37 in contributing to the metastasis of breast cancer cells was observed. Clinical analysis of data herein demonstrated for the first time that overexpression of LL-37 and CXCR4 co-existed in human primary breast tumors with lymph node metastases. Further study disclosed that forced expression of CXCR4 led to the enhancement of pro-migratory signaling and migration rate induced by LL-37 in breast cancer cells. Moreover, LL-37 affected tumor microenvironment including induction of migration of mesenchymal stem cells and CXCR4-dependent capillary-like tubule formation. Functional analysis showed that LL-37 induced the internalization of CXCR4 through approaching Glu268, the residue of CXCR4, independent of the binding pocket (Asp171, Asp262, and Glu288) for CXCR4 inhibitor AMD3100, signifying that LL-37 is a distinct agonist of CXCR4. These results suggest the reciprocal roles of LL-37 and CXCR4 in promoting breast cancer cell migration and provide new insight into the design of CXCR4 inhibitor for intervention of metastatic breast cancer.